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$EVWUDFW
7KHSDSHUGHDOVZLWK WKH LQWHUSUHWDWLRQRI WKHJUDSKLFDOO\RULHQWHG FRQFHSWXDO LQIRUPDWLRQZKLFK LV
WUHDWHGDVWKHLQIRUPDWLRQFRQFHUQLQJWKHHQWLWLHVDQGUHODWLRQVKLSVRIWKHSUREOHPGRPDLQUHSUHVHQWHG
LQ WKH JUDSKLFDO IRUP 7KH SDSHU SURSRVHV WKH DSSURDFK EDVHG RQ WKH DSSOLFDWLYH FRPSXWDWLRQDO
V\VWHPVZKLFK DOORZV HYDOXDWLQJ WKH JUDSKLFDO DWWULEXWHV RI WKH FRQFHSWXDO REMHFWV DFFRUGLQJ WR LWV
VHPDQWLF VWUXFWXUH 7KLV IHDWXUH GLVWLQJXLVKHV WKH SURSRVHG V\VWHP IURP WKH'DWDEDVH0DQDJHPHQW










&RQVWUXFWLQJ WKH SURFHVVLQJ V\VWHPV RI JUDSKLFDOO\ RULHQWHG FRQFHSWXDO LQIRUPDWLRQ VXJJHVWV
GHWHUPLQLQJ WKH W\SHV RI VXFK LQIRUPDWLRQ DQG ZD\V WR ZRUN ZLWK LW 7KH SDSHU XQGHUVWDQGV  DV
JUDSKLFDOO\ RULHQWHG FRQFHSWXDO LQIRUPDWLRQ  WKH FRQFHSWXDO LQIRUPDWLRQ ZKLFK LV RULHQWHG WR
JUDSKLFDO UHSUHVHQWDWLRQ RI GDWD RQ WKH VXEMHFW DUHD SUHVHQWHG LQ WKH IRUP RI VWUXFWXUHG DQG
XQVWUXFWXUHGGHVFULSWLRQVRIVXEMHFWDUHDREMHFWVDQGWKHLUUHODWLRQVKLSV)URPKHUHWKHSUREOHPDULVHV
WR ZRUN RXW FRQFHSWXDOL]HG WRROV RI JUDSKLFDO UHSUHVHQWDWLRQ RI WKH VXEMHFW DUHD REMHFWV DQG WKHLU
SURFHVVLQJ7KHFRUUHFWZD\WRVROYH WKLVSUREOHP>@ LQYROYHV WKHFUHDWLRQRIDFRPSXWDWLRQDO
PRGHORIJUDSKLFDOO\RULHQWHGFRQFHSWXDOGDWDDQGVXSSRUWWRROVRIWKLVPRGHO
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GHVFULSWLRQ RI DEVWUDFWLRQ ZKLFK LV RQH RI WKH FRQFHSWXDOL]DWLRQ EDVLF RSHUDWLRQV VHHPV WR EH
SURPLVLQJ DW WKH OHYHO RI IL[LQJ WKH VXEMHFW DUHD REMHFWV $W WKH OHYHO RI GHVFULELQJ WKH VXSSRUW
PHFKDQLVPVWKHXVHRIPHWKRGVRI WKH WKHRU\RIFRPELQDWRUVHQVXULQJ WKHPHDQV WRPDQLSXODWH WKH
FRPSXWLQJHQYLURQPHQWIUHHRIYDULDEOHVLVPRUHMXVWLILHG
$Q LPSRUWDQW DGYDQWDJH RI WKH DSSOLFDWLYH FRPSXWDWLRQDO V\VWHPV LV WKH SRVVLELOLW\ WR SURYLGH
IOH[LEOHVFKHPHVIRUW\SLQJREMHFWV2QHFDQXVHW\SLQJPHWKRGVDGRSWHGLQWKHVLPSOHWKHRU\RIW\SHV
ZKLFK LV FRQYHQLHQW WR GHVFULEH WKH W\SHVRI EDVLF JUDSKLFDO REMHFWV%DVLQJRQ WKH XVH RI GLIIHUHQW
NLQGVRISRO\PRUSKLVPWKHGHILQLWLRQRIJHQHULFVLVSURYLGHGWKHJHQHULFVDUHXVHGIRUVSHFLI\LQJWKH
SURFHVVLQJ PHWKRGV DSSOLFDEOH WR FODVVHV RI VWUXFWXUHV WKDW GHVFULEH WKH VXEMHFW DUHD ZKLFK DUH
XQLIRUP LQ RQH RU DQRWKHU VHQVH 'HSHQGLQJ RQ WKH DGRSWHG DSSOLFDWLYH IRUPDOLVP WKH LQWURGXFHG
VWUXFWXUHV PD\ EH SDUDPHWHUL]HG ERWK WKH WHUPV RI WKH DSSOLFDWLYH ODQJXDJH FRUUHVSRQGLQJ WR
FRQVWUXFWLRQV RI VXEMHFW DUHD GHVFULSWLRQ DQG WKH W\SHV RI WKHVH WHUPV EHLQJ H[SRVHG WR
SDUDPHWHUL]DWLRQ >@ 7KH PRVW IOH[LEOH SDUDPHWHUL]DWLRQ VFKHPH LV SURYLGHG E\ WKH DSSOLFDWLYH
FRPSXWDWLRQDOV\VWHPNQRZQDVFDOFXOXVRIFRQVWUXFWLRQV>@
 5HODWHGZRUN
7KH DSSURDFKHV WR WKH FRQFHSWXDOL]DWLRQ RI JUDSKLFDO LQIRUPDWLRQ ZHUH XQGHUWDNHQ HDUOLHU IURP
GLIIHUHQW SRVLWLRQV 7KH HVVHQWLDO FKDUDFWHULVWLF IHDWXUH RI FRQFHSWXDO LQIRUPDWLRQ LQFOXGLQJ WKH




,W LV QDWXUDO WR UHODWH WKH ZD\V RI LQWHUSUHWDWLRQ RI JUDSKLFDOO\ RULHQWHG FRQFHSWXDO GDWD WR
SULPDULO\WKHH[LVWLQJJUDSKLFDOGDWDUHSUHVHQWDWLRQIRUPDWV$OWKRXJKWKHUHDUHWZRPDMRUFODVVHVRI
JUDSKLFDOIRUPDWVUDVWHUDQGYHFWRU>@\HWLQWKHFRQWH[WRIWKLVSDSHUWKHYHFWRUIRUPDWVDUHRIJUHDW
LQWHUHVW 7KH H[LVWLQJ YHFWRU IRUPDWV UHSUHVHQW WKH JUDSKLF LQIRUPDWLRQ HLWKHU DV D VHW RI LQGLYLGXDO
JUDSKLFHOHPHQWV';)RUDVDKLHUDUFKLFDOQHVWHGVWUXFWXUH69*0RUHDGYDQFHGPHDQVWRZRUN
ZLWK YHFWRU JUDSKLFV 3RVW6FULSW DOVR XVH D JUDSKLFDO UHSUHVHQWDWLRQPRGHO LQ WKH IRUP RI D VHW RI




2QH RI WKH ZD\V RI WKH JUDSKLF LQIRUPDWLRQ LQWHUSUHWDWLRQ WKDW FDQ EH FRPSUHKHQGHG DW D
FRQFHSWXDO OHYHO LVXVHGLQSDWWHUQUHFRJQLWLRQV\VWHPV6XFKV\VWHPVEDVHGRQWKHDQDO\VLVRI ORZ
OHYHOJUDSKLFVSULPLWLYHVRI WKHJLYHQREMHFWSURGXFH LWV LQWHUSUHWDWLRQ LQ WHUPVRIDKLJKHU OHYHO ,W
VKRXOGEHQRWHGKRZHYHU WKDW WKHDOORFDWHG LPDJHVXVXDOO\KDYH WKHVWDQGDUGFKDUDFWHU OHWWHUVDQG
RWKHU IRQW FKDUDFWHUV V\PEROV HWF )XUWKHUPRUH WKH FRQFHSWXDOL]DWLRQ LV SHUIRUPHG RQO\ LQ RQH
GLUHFWLRQIURPORZOHYHOWRKLJKOHYHODQGWKHUHYHUVHWUDQVLWLRQLVW\SLFDOO\QRWVXSSRUWHG
7KH RSSRVLWH DSSURDFK LV GHPRQVWUDWHG E\ V\VWHPV RI D JHQHUDOSXUSRVH FRQFHSWXDO PRGHOLQJ
ZKLFK LQFOXGH WKH QXPEHU RI LQ SDUWLFXODU RQWRORJLHV VXSSRUW V\VWHPV >@ ,Q VXFK V\VWHPV DQ\
FRQFHSWXDOPRGHO FDQ EH LQWHUSUHWHG LQ SULQFLSOH LQFOXGLQJ WKHJUDSKLFDOO\ RULHQWHGRQH+RZHYHU
VXFKV\VWHPVDUHQRWXVXDOO\HTXLSSHGZLWKDVWDQGDUGELQGHUZLWKJUDSKLFDO LQIRUPDWLRQSURFHVVLQJ






OHYHO RI FRQFHSWXDOL]DWLRQ LV FRPELQHG ZLWK DGYDQFHG SRVVLELOLWLHV RI WKH JUDSKLFV SURFHVVLQJ
+RZHYHU VXFK V\VWHPV DUH XVXDOO\ RULHQWHG WR TXLWH VSHFLILF DSSOLFDWLRQ DUHDV PDFKLQHEXLOGLQJ
LQGXVWU\ DUFKLWHFWXUH HWF WKLV OHDGLQJ WR WKH FRQVWUXFWLRQ RI LQWHUSUHWLYH WRROV ZLWK KLJK
VSHFLDOL]DWLRQDQGPDNLQJGLIILFXOWWRXVHWKHPLQWKHVXEMHFWDUHDVRIDJHQHUDOQDWXUH
7KH VFKHPDWL]DWLRQ V\VWHPV RI WKH W\SH >@ GHPRQVWUDWH DQ LQWHUHVWLQJ DSSURDFK 6XFK V\VWHPV
PDNHSRVVLEOH WR FUHDWH VSHFLDOL]HGJUDSKLF GHVFULSWLRQVXVLQJZLGHO\ UDWKHU ULFKJUDSKLFDO WRROV ,Q
SDUWLFXODULWLVSRVVLEOHWRGLVSOD\GLIIHUHQWW\SHVRIFRQFHSWXDOVWUXFWXUHVGHVFULSWLRQRIKLHUDUFKLHV
FODVVLILFDWLRQVHWF:KLOHVXFKV\VWHPVPD\EHUHJDUGHGDVXQLYHUVDOIRUDJLYHQFODVVRIVXEMHFWDUHDV
WKH\ XVXDOO\ SURYLGH SRRU H[WHQVLELOLW\ RI WKH XVHG JUDSKLFDO WRROV HVSHFLDOO\ PHWKRGV RI PHDQV
FRPSRVLWLRQ DQG ZD\V RI WKHLU FRPPXQLFDWLRQ ZLWK WKH VHPDQWLF LQIRUPDWLRQ ZKHQ QHFHVVDU\ WR
FODULI\WKHGHVFULSWLRQRIWKHVXEMHFWDUHD
7KLV SDSHU SURSRVHV DQ DSSURDFK RULHQWHG WR WKH GHVFULSWLRQ RI JUDSKLFDOO\RULHQWHG FRQFHSWXDO






REMHFWZLOOEHFDOOHG WKHFRQFHSWXDOFRQVWUXFWLRQ7KLV VWUXFWXUHRIREMHFWFRUUHVSRQGVUDWKHUZHOO WR
WKHDFWXDOIRUPDWVRIWKHLPDJHGDWD69*';)DQGDWWKHVDPHWLPHDOORZVWREHGLVWUDFWHGE\QRQ
HVVHQWLDO LQ WKH FRQWH[W RI WKH SUHVHQW SDSHU LPDJH GHWDLOV 7KH SDLU RI WKH W\SH DQG YDOXH RI WKH
SURSHUW\ ZLOO EH FRQVLGHUHG DV WKH EDVLF XQLW RI FRQFHSWXDOL]DWLRQ DQG ZLOO EH FDOOHG WKH
FRQFHSWXDOL]DWRURIJUDSKLFDOREMHFWV




D SRZHUIXO WHFKQLTXH RI WKH ODWWLFHV WKHRU\ DQG RWKHU ULFKHU VWUXFWXUHV XQEURNHQ ODWWLFHV HWF
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
7KH LQWURGXFHG VHPDQWLF GRPDLQ &%DJ GHVFULEHV WKH LQLWLDO VSHFLILFDWLRQV IRU FRPSXWLQJ WKH




















,Q YLHZ RI WKLVZH GR QRW DVVXPH WKH SUHVHQFH RI DQ\ DWWULEXWHV LQ WKH JUDSKLF YDOXHV2Q WKH
FRQWUDU\WKHJUDSKLFYDOXHLVFRQVLGHUHGWREH³LQGLYLVLEOH´7KHFRQYHUVLRQVFRUUHVSRQGWRWKHFKDQJH















DUHXVXDOO\ WDNHQZKHQEXLOGLQJ WKHDSSOLHGJUDSKLFDOO\RULHQWHGV\VWHPV ,QGHHGDVD UXOHDVHWRI
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7KHDSSOLFDWLYHQDWXUHRI WKHSURSRVHGFRPSXWDWLRQDOPRGHODOORZVRIIHULQJDZD\RI LWV IXUWKHU
LPSOHPHQWDWLRQ XVLQJ WRROV RI WKH DSSOLFDWLYH W\SH 7KH FRQVLGHUHG FRPELQDWRUV PD\ EH QHVWHG LQ








>@ :ROIHQJDJHQ 9( &RPSXWDWLRQDO ,YDULDQWV LQ $SSOLFDWLYH 0RGHO RI 2EMHFW ,QWHUDFWLRQ /LIH
6FLHQFH-RXUQDOV
>@ &RQVWUXFWLQJ $SSOLFDWLYH )XQFWRUV 5RVV 3DWHUVRQ LQ 0DWKHPDWLFV RI 3URJUDP &RQVWUXFWLRQ
0DGULG/HFWXUH1RWHVLQ&RPSXWHU6FLHQFHYROSS6SULQJHU
>@ ,VPDLORYD /< .RVLNRY 6 9 $SSOLFDWLYH PRGHOV VHPDQWLF VFDODELOLW\ DQG VSHFLDOL]HG
FDOFXODWLRQV IRU EXVLQHVV JDPHV LQ MXULVSUXGHQFH  3URFHHGLQJV ,QWHUQDWLRQDO ZRUNVKRS
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©,QQRYDWLRQ WHFKQRORJLHV ± 7KHRU\ DQG 3UDFWLFHª 'UHVGHQ 6HSWHPEHU   *HUPDQ\
'UHVGHQ5RVVHQGRUI)'=±SS
>@$ONRIIDVK06 %DZDQHK0-0XDLGL+$OTUDLQ\ 60XDWK$$6XUYH\ RI'LJLWDO ,PDJH




>@ &RTXDQG 7KLHUU\ +XHW *pUDUG  7KH &DOFXOXV RI &RQVWUXFWLRQV ,QIRUPDWLRQ DQG
&RPSXWDWLRQ±
>@1RYDN -'&DQDV$ -7KH7KHRU\8QGHUO\LQJ&RQFHSW0DSVDQG+RZ WR&RQVWUXFW7KHP








>@ 6WUDFKH\ &  )XQGDPHQWDO &RQFHSWV LQ 3URJUDPPLQJ +LJKHU2UGHU DQG 6\PEROLF
&RPSXWDWLRQSS±
>@ 6LGGKDUWKD %KDWWDFKDU\\D $ %ULHI 6XUYH\ RI &RORU ,PDJH 3UHSURFHVVLQJ DQG 6HJPHQWDWLRQ
7HFKQLTXHVUUHDOWLPHDSSOLFDWLRQV-3559RO1RGRL
>@-RHUDQ%HHO6WHIDQ/DQJHU$Q([SORUDWRU\$QDO\VLVRI0LQG0DSV3URFHHGLQJVRIWKH
WK $&0 6\PSRVLXP RQ'RFXPHQW (QJLQHHULQJ 'RF(QJ




>@ $NJQ $( (UGLO 2 .HVNLQ +0XFHOGLOOL %7KH UHODWLRQVKLS DPRQJ JUDWLWXGH KRSH
FRQQHFWLRQVDQGLQQRYDWLYHQHVV±6HUYLFH,QGXVWULHV-RXUQDO

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